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Experimental Section

Cell Culture. Jurkat T cells E6-1 (Cell Lines Service) were cultured in RPMI-1640 (Sigma)
supplemented with 10 % FCS, 2 mm glutamine, 2 mm sodium pyruvate, 2 mm non-essential
amino acids and 100 U/ml penicillin/streptomycin at 37 °C and 5 % CO,. Cells were grown up

to a density of ~ 1x10° cells/ml before splitting.

Labeling and confocal microscopy imaging. For imaging Jurkat cells were seeded into poly-b-
lysine coated 8 well chamber slides (Lab-Tek Il, Nunc; Thermo Fischer Scientific) at a
concentration of 1x10° cells/well. After 90 min at 37 °C cells were incubated with 25 um azido-
functionalized ceramides (CerCéa, CerCéw, CerCl6a or CerCl6w) or preclicked ceramides
(CerCéapre, CerCéwpre, CerCl6apre or CerCléwpre) for 30 min at 37 °C. For click reactions
cells were washed once with HBSS before they were labeled with 25um
azadibenzocyclooctyne-Cy5 (DBCO-Cy5, Sigma-Aldrich) for 7 min at RT via the so-called strain-
promoted azide-alkyne cycloaddition.! After washing cells three times with HBSS living cells
were measured instantly. Confocal Laser Scanning Microscopy (CLSM) imaging was performed
using a LSM700 (Zeiss, Germany) equipped with a Plan-Apochromat 63 x 1.4 oil objective. Cy5
fluorophores were excited with a 639 nm solid state laser. Images were processed using LSM
software Zen system 2012 and Fiji.? Tris(2-carboxyethyl)phosphine hydrochloride solution
(TCEP, pH 7.0; Sigma Aldrich) was diluted to 50 mm in HBSS and used for phosphine quenching
of DBCO-Cy53 Jurkat cells were seeded in 200 pl HBSS and labelled as described above



whereas all parameters for time series measurements were kept constant (10 % laser
intensity, pixel dwell time 1.87 psec). Cells were imaged for 16 cycles with an interval of 10
seconds and 200 ul TCEP solution was added after 20 seconds to obtain a final working

concentration of 25 mm.

Anisotropy measurements. For anisotropy measurements 1x10° Jurkat cells were fed with
25 um azido-functionalized or preclicked ceramides in 1,5 ml microcentrifuge tubes for 30 min
at 37 °C. Cells were centrifuged at 300 x g for 5 min and washed with 500 ul HBSS.
Subsequently, cells were incubated with 25 um DBCO-Cy5 for 7 min at RT before they were
washed two times with HBSS. Anisotropy measurements were performed using a
spectrofluorometer (FP-6500, Jasco GmbH, Gross-Umstadt, Germany). In both, the emission
and excitation path a polarizer (Thorlabs, LPVISE 100-A) was placed. Steady-state-anisotropy

r was calculated by

_ Iyy = Glyy
Iy + 2G1,y
using
Iy
G=—"—
Iy

as a device correction factor for different sensitivities of the detection system concerning
polarized light.* The indices V and H stand for vertically and horizontally oriented polarizers,
the first index refers to the polarizer in the excitation path, the second in the detection path.
The four different polarizer settings were measured consecutively 5 times for each sample.
Excitation wavelength was set to 640 nm, detected wavelength to 670 nm. Bandwidth of these
wavelengths had to be varied between 3-10 nm as well as the sensitivity of the detector to

obtain a signal of the weakest polarizer setting (/4) in the range of 100 - 500 counts.



Supplementary Figure S1. LSM image of an untreated Jurkat cell after addition of 25 um DBCO-
Cy5 for 7 min. Scale bar, 10 um.
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Supplementary Figure S2. LSM images of ceramide labelled Jurkat cells. Cells were attached
onto poly-D-lysine coated glass surfaces and incubated for 30 minutes with 25 uM CerCéw.
Cells were thoroughly washed with HBSS and labelled with 25 uM DBCO-Cy5 after 0 min (A)
12 min (B) 18 min (C), and 24 min (D) at room temperature to follow internalization kinetics
of non-labelled ceramides. Scale bar, 10 um. Quantification of fluorescence intensities after
different times demonstrates that the ceramide concentrations in the plasma membrane

remains constant during the first 24 min after labelling.
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Supplementary Figure S3. Steady-state fluorescence anisotropy values measured for DBCO-
Cy5 and preclicked azido-functionalized ceramides in HBSS are identical. Data represent mean

values with standard errors of two independent experiments with five measurements each.
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Supplementary Figure S4. Fluorescence quenching of DBCO-Cy5 by phosphine tris(2-
carboxyethyl)phosphine (TCEP). Absorption spectra of DBCO-Cy5 in the absence and presence
of 25 mm TCEP. The initial absorbance (black line) decreases upon addition of TCEP (gray line).
TCEP reacts with Cy5 spontaneously to form a non-fluorescent adduct by conjugation to the
polymethine bridge of the cyanine dye. The absorption spectra were recorded with a

spectrophotometer (JASCO V-650).
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Supplementary Figure S5. Live-cell fluorescence quenching of postclicked and preclicked
ceramides in Jurkat cells by TCEP. TCEP was added to a final concentration of 25 mm at the
beginning of the experiment (t = 0 s) and the resulting change in fluorescence intensity of cells
was followed by confocal laser scanning microscopy (LSM). The control experiment was

performed by adding DBCO-Cy5 to untreated Jurkat cells.



Chemical synthesis

General: Sphingosine was purchased from TCI (TCl Chemicals, Eschborn, Germany). Other
commercially available reagents were used as received (Acros, Alfa Aesar, Merck, Sigma, TCl).
Reactions were monitored by TLC analysis with the use of silica gel coated plates (0.2 mm
thickness). The detection was achieved by following staining solutions: a) 0.60 g ninhydrin,
200 ml n-butanol, 6.00 ml glacial acid b) 1.50 g KMnQ,, 10.0 g K,CO3, 100 mg NaOH, 200 ml
H,0 c) bromocresol green 0.08 g, 200 ml EtOH, addition of 0.1 m NaOH aq. till until the color
of the solution remains blue. Azides were stained with solution a after a prior reduction with
a 10 % solution of PPh; in toluol. Liquid column chromatography purification was performed
using silica gel 60 (40-63 um mesh). The NMR spectra were recorded with a BRUKER AVANCE
400 FT-NMR spectrometer at 25 °C. Chemical shifts are given in ppm (8) relative to
tetramethylsilane as internal standard. Mass spectrometry (MS) was performed on a BRUKER

Daltonics autoflex Il (electrospray ionization, ESI) instrument.
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General procedere A acylation of sphingosine

Azido-sphingosines were prepared by adding a solution of azide modified fatty acid (1.00 eq)
in CH,Cl, (60 ml per mmol sphingosine) dropwise to a mixture of sphingosine (1.00 eq.), HOBt
(1.20 eq.), EDC (1.20 eq.) and DIPEA (1.80 eq.) in dry CH,Cl, (60 ml per mmol sphingosine)



within 2 h at 0°C. followed by an 18 h stirring under nitrogen atmosphere. The solvent was

removed and the residue was purified via column chromatography (CH,Cl,/MeOH 100:1).

General procedere B azidification of bromocarboxylic acids

Bromocarboxylic acid (1.00 eq) and NaN; (2.00 eq) was stirred in dmf (10 ml per mmol acid)
at 80 °C over night. The solvent was removed under reduced pressure and the redue solved in
0.5 M HCI (15 ml per mmol acid) an extraced three times with ethylacetate (10 ml per mmol
acid). The organic layers were combined ant the solvents removed under reduced pressure.
The residue was purified via column chromatography (cyclohexane/ethyl acetate) to yield the

coresponding azidified carboxylic acid.

w-Azido-C6-ceramide CerCéw

General procedure A gave CerCéw as colorless solid. Yield 87 %. R¢: 0.72 (CH,Cl,/MeOH 10:1).
1.NMR: (400 MHz, CDCls): 6 = 6.32 (d, 3/ = 7.6 Hz, 1H; NH), 5.78 (dddd, 3/ = 15.3, 6.9, 6.9, %/ =
1.2 Hz, 1H; H-5), 5.52 (dddd, 3J = 15.4, 6.4, % = 1.3, 1.3 Hz, 1H; H-4), 4.35-4.29 (m, 1H; H-3),
3.95 (dd, %/ =11.1, 3/ = 3.7, 1H; H-1a), 3.91 (dddd, 3/ =7.4, 3.7, 3.7, 3.7 Hz, 1H, H-2), 3.74-3.66
(m, 1H; H-1b), 3.28 (dd, 3/ = 6.8, 6.8 Hz, 2H; H-6'), 2.87 (s, 2H; OH), 2.25 (dd, 3/ = 7.5, 7.5 Hz,
2H; H-2'), 2.05 (dd, 3/ = 14.2, 6.9 Hz 2H; H-6), 1.73-1.66 (m, 2H; H-3'), 1.73-1.58 (m, 2H, H-5'),
1.15-1.25 (m, 24H; H-7 to H-17, H-4'), 0.87 (dd, 3J = 6.9 Hz, 3H; H-18) ppm. 3C-NMR: (100 MHz,
CDCly): 6 =173.5 (C-1'), 134.4 (C-5), 128.8 (C-6), 74.8 (C-3), 62.5 (C-1), 54.5 (C-2), 51.4 (C-6"),
36.6 (C-2'), 32.4 (C-6), 32.1, 29.8, 29.8, 29.8, 29.6, 29.5, 29.4, 29.3 (10C, C-alkyl), 28.7 (C-5'),
26.4 (C-4'), 25.3 (C-3"), 22.8 (1C, C-alkyl), 14.3 (C-18) ppm. HRMS-ESI (+), m/z: 461.34614
[M+Na*] calcd. for Cy4HisN4sNaOs*: 461.34621.



w-Azido-C16-ceramide CerCléw

General procedure A gave CerC16w as colorless solid. Yield 99 %. Rs: 0.50 (CH,Cl,/MeOH 10:1).
'H-NMR: (400 MHz, CDCl5): 6 = 6.25 (d, 3/ = 7.4 Hz, 1H; NH), 5.78 (dddd, 3/ = 15.2, 6.8, 6.8, %/ =
1.1 Hz, 1H; H-5), 5.52 (dddd, 3/ = 15.4, 6.4, 4J = 1.3, 1.3 Hz, 1H; H-4), 4.35-4.29 (m, 1H; H-3),
3.98-3.95 (m, 1H, H-1a), 3.90 (ddd, 3/ = 7.4, 7.4, 3.7 Hz, 1H, H-2), 3.70 (ddd, 2/ = 10.7, 3/ = 7.0,
3.4, 1H H-1b), 3.25 (t 3J = 6.98, 1H; H-16'), 2.76-2.70 (m, 2H, OH), 2.24 (dd, 3/=7.9, 7.3 Hz, 2H;
H-2'),2.05 (ddd,3/=7.1, 7.1, 7.1 Hz 2H; H-6), 1.67-1.56 (m, 4H; H-3‘, H-15'), 1.15-1.25 (m, 44H;
H-7 to H-17, H-4'-H14'), 0.88 (dd, 3/ = 6.9, 6.9 Hz, 3H; H-18) ppm. 3C-NMR: (100 MHz, CDCl3):
6=174.0 (C-1'), 134.5 (C-5), 128.9 (C-6), 74.9 (C-3), 62.7 (C-1), 54.6 (C-2), 51.6 (C-16'), 37.0 (C-
2'),32.4(C-6),32.1, 29.8, 29.8, 29.8, 29.7, 29.6, 29.6, 29.5, 29.4, 29.4, 29.3, 29.3 (20C, C-alkyl),
29.0 (C-15"), 26.9 (1C, C-alkyl), 25.9 (C-3'), 22.8 (1C, C-alkyl), 14.3 (C-18) ppm HRMS-ESI (+),
m/z: 579.51988 [M+H*] calcd. for C34Hg;N403*: 579.52077.

a-Azido-C6-ceramide CerCéba

General procedure A gave CerCéa as colorless solid. Yield 83 %. R¢: 0.35 (CH,Cl,/MeOH 25:1).
'H-NMR: (400 MHz, CDCl3): 6 = 7.02 (d, 3J = 8.1 Hz, 2H; NH), 5.79 (dddd, 3/=15.3,6.9, 6.9 4/ =
1.1 Hz, 2H; H-5) respectively 5.79 (dddd, 3/ = 15.4, 6.8, 6.8 4/ = 1.1 Hz, 2H; H-5), 5.51 (dddd, 3/
=15.4, 6.4,% = 1.5, 1.5 Hz, 1H; H-4) respectively 5.50 (dddd, 3/ = 15.4, 6.4, %) = 1.5, 1.5 Hz, 1H;
H-4), 4.32 (dd, 3J = 5.3, 5.3 Hz 1H; H-3) respectively 4.28 (dd, 3/ = 5.3, 5.3 Hz 1H; H-3), 4.00-
3.94 (m, 4H, H-1a, H-2'), 3.88 (dddd, 3/=9.0, 4.1, 3.9, 3.9 Hz; 1H, H-2) respectively 3.87 (dddd,
3)=8.2,4.0,4.0,4.0 Hz; 1H, H-2), 3.71 (dd, 3/ =10.7, 3.2 Hz, 1H, H-1), respectively 3.68 (dd, 3/
=10.8, 3.2 Hz, 1H, H-1), 3.00-2.70 (m, 4H, C-1-OH, C-2-OH), 2.10-2.00 (m, 4H, H-6), 1.98-1.88



(m, 2H, H-3“a), 1.83 (m, 2H, H-3'b), 1.47-1.19 (m, 52 Hs, H-alkyl), 0.92 (t, 7.2 Hz, 6H, H-6'), 0.87
(t, 6.9 Hz, 6H, H-18) ppm; 3C-NMR: (100 MHz, CDCls): § = 170,1 (2C, C-1'), 134,9 (2C, C-5),
128,7 (1C, C-4), 128,6 (1C, C-4), 74,4 (1C, C-3), 74,3 (1C, C-3), 64,5 (2C, C-2'), 62.4 (1C, C-1),
62.3(1C, C-1),54.7 (1C, C-2),54.6 (1C, C-2),32.4,32.1,32.1, 32.1, 29.8, 29.8, 29.8, 29.6, 29.5,
29.4,29.4,29.2,29.2, 27.5, 27.5 (26C, C-alkyl), 22.8 (2C, C-17), 22.5 (2C, C-5') 14.3 (2C, C-18),
14.0 (2C, C-6') ppm; HRMS-ESI (+), m/z: 899.70359 [2M+Na*] calcd. for CsgHg,NgNaOg*:
899.70320.

a -Azido-C16-ceramide CerCl6a

OH
3

HO12 4/56789101112131415161718
N3

General procedure A gave CerC16a as colorless solid. Yield 94 %. R¢: 0.44 (CH,Cl,/MeOH 10:1).
'H-NMR: (400 MHz, CDCl3): 6 = 7.01 (d, 3/ = 7.9 Hz, 2H; NH), 5.80 (dddd, 3/ = 15.4, 6.8, 6.8 %/ =
1.2 Hz, 2H; H-5), 5.53 (dddd, 3/ = 15.4, 6.5, 4J = 1.4, 1.4 Hz, 1H; H-4) respectively 5.52 (dddd, 3J
=15.4,6.5,4 =1.4, 1.4 Hz, 1H; H-4), 4.37-4.27 (m, 2H; H-3), 4.01-3.97 (m, 4H, H-1a, H-2'), 3.89
(ddd, 3/=7.9,7.9, 3.6, Hz; 1H, H-2) respectively 3.88 (ddd, 3/=7.8, 7.8, 3.6, Hz; 1H, H-2), 3.76-
3.66 (m, 2H, H-1), 2.70-2.54 (m, 2H, C-1-OH), 2.54-2.43 (m, 2H, C-2-OH), 2.10-2.01 (m, 4H, H-
6), 1.97-1.88 (m, 2H, H-3‘a), 1.83 (dddd, 3/ = 14.5, 7.3, 7.3, 7.3 Hz; 2H, H-3'b), 1.47-1.19 (m,
92Hs, H-alkyl), 0.88 (t, 6.9 Hz, 12H, H-16', H-18) ppm; 3C-NMR: (100 MHz, CDCl5): 170,1 (2C, C-
1'), 134,9 (2C, C-5), 128,7 (2C, C-4), 74,6 (1C, C-3), 74,5 (1C, C-3), 64,6 (2C, C-2"), 62.4 (1C, C-1),
62.3 (1 C, C-1), 54.6 (2C, C-2), 32.4, 32.4, 32.1, 29.8, 29.8, 29.8, 29.7, 29.7, 29.6, 29.6, 29.5,
29.5,29.4,29.4,29.2,29.2,25.5, 25.5 (46C, C-alkyl), 22.8 (4C, C-17/C-15"), 14.3 (4C, C-18/C-16')
ppm; HRMS-ESI (+), m/z: 601.50271 [M+Na*] calcd. for C34HgsN4NaOs*: 601.50271.

w-Azidohexanoic acid 1

2 4 6 "N,

Tf,0 (2.00 eq.) was added dropwise to a mixture of NaNs (10.0 eq.) in water (0.25 ml per mmol

NaNs) and CH,Cl; (0.5 ml per mmol NaNs) at 0 °C. The mixture was stirred vigorously for 2 h



and the organic layer separated. The aqueous layer was extracted two times with CH,Cl,
(0.20 ml per mmol NaN3). The organic layers were combined and used immediately in the next
reaction without any further purification. (Handle this solution with caution due its explosive

and toxic nature, do not concentrate!)

The freshly prepared solution of TfN; was added dropwise to a mixture of w-aminohexanoic
acid (1.00 eq.) acid, K,CO3 (2.00 eq.), CuSO, hexahydrate (0.01 eq.), MeOH (2.50 ml per mmol
w-aminohexanoic) and H,0 (1.00 ml per mmol w-aminohexanoic acid) at 0 °C. The mixture
was stirred at rt for 16 h. Water was added (2.50 mL per mmol w-aminohexanoic acid) and the
mixture was washed with CH,Cl, (five times with 5.00 mL per mmol w-aminohexanoic acid
each). The aqueous phase were acidified to pH = 2 with 1 m HCl and extracted with CH,Cl, (five
times with 5.00 ml per mmol w-aminohexanoic acid each). The organic layers of the extraction
were combined, the solvents removed under reduced pressure to give 1 as a colorless liquid.
Yield 99 %. Ry 0.45 (EE). 'H-NMR: (400 MHz, CDCls): § = 3.28 (t, 3/ = 6.8 Hz, 2H; H-6), 2.38 (t, 3J
= 7.4 Hz, 2H; H-2), 1.71-1.59 (m, 4H, H-3/5) 1.47-1.39 (m, 2H, H-4) ppm. 3C-NMR: (100 MHz,
CDCly): 6 = 179.9 (C-1), 51.3 (C-6), 33.9 (C-2), 28.7 (C-5), 26.3 (C-4), 24.3 (C-3) ppm. HRMS-ESI
(+), m/z: 180.07537 [M+Na*] calcd. for C¢H11N3NaO,*: 180.07544.

w-Bromohexadecanoic acid 2

HO 7 11 15
NN 8 N0 ol 16 ~Br

w-Hydroxyoctadecanoic Acid (1.00 eq.) was solved in a mixture of glacial acetic acid (5.00 mL
per mmol w-hydroxyoctadecanoic acid) and 48 % HBr aqg. (5.00ml per mmol w-
hydroxyoctadecanoic acid). The mixture was refluxed for 24 h. The mixture was cooled to 0 °C
and filtrated. The residue was recrystallized two times from cyclohexane to give 3 as a
colorless solid. Yield: 94 %. Ry: 0.53 (cyclohexane/EE 1:1). *H-NMR: (400 MHz, CDCl3): 6 = 33.41
(t, 3/ = 6.9 Hz, 2H; H-16), 2.35 (t, 3/ = 7.5 Hz, 2H; H-2), 1.84 (tt, 3/ = 7.3, 7.3 Hz, 2H; H-15), 1.62
(tt,3J=7.4,7.4 Hz, 2H; H-3), 1.46-1.38 (m, 2H, H-4), 1.38-1.20 (m, 20H, H-5 to H-14) ppm. 3C-
NMR: (100 MHz, CDCl3): 6 = 179.6 (C-1), 34.3 (C-16), 34.1 (C-2), 33.0 (C-15), 29.8, 29.8, 29.7,
29.6, 29.6, 29.4, 28.9 (10C, C-alkyl) 28.6 (C-4), 24.8 (C-3)ppm.



w-Azidohexadecanoic acid 3

15
2 4 6 8 10 12 A4 16 N3

General procedure B and column chromatography (cyclohexane/ethyl acetate 4:1) gave 4 as
colorless solid. Yield: 99 %. Ry 0.27 (cyclohexane/ethyl acetate 2:1). !H-NMR: (400 MHz,
CDCls): & = = 3.25 (t, 3/ = 7.0 Hz, 2H; H-16), 2.35 (t, 3J = 7.5 Hz, 2H; H-2), 1.62 (tt, 3/ = 7.0, 7.0
Hz, 2H; H-15), 1.58 (tt, 3/ = 7.1, 7.1 Hz, 2H; H-3), 1.41-1.20 (m, 22H, H-4 to H-14) ppm. 3C-NMR:
(100 MHz, CDCl3): & = 179.9 (C-1), 51.6 (C-16), 34.1 (C-2), 29.8, 29.7, 29.7, 29.6, 29.6, 29.4,
29.3,29.2,29.0 (11C, C-alkyl), 26.9 (C-4), 24.8 (C-3) ppm. HRMS-ESI (+), m/z: 298.24985 [M+H*]
caled. for CyH3,N30,*: 298.24890.

a-Azidohexanoic acid 4

General procedure B and column chromatography (cyclohexane/ethyl acetate 4:1) gave 2 as
colorless liquid. Yield: 85 %. Ry: 0.66 (ethyl acetate/isopropanol/H,0 6:3:1). TH-NMR: (400
MHz, CDCls): 6 = 11.96 (s, 1H, COOH), 4.23 (t, 3/ = 7.8, 7.0 Hz, 1H; H-2), 2.13-1.94 (m, 2H; H-3),
1.53-1.28 (m, 4H; H-4/5), 0.92 (t, 3/ = 7.1 Hz, 3H, H-3) ppm. 3C-NMR: (100 MHz, CDCl3): &
=176.6 (C-1), 45.5 (C-2), 34.4 (C-3), 29.4 (C-4), 22.1 (C-5), 13.9 (C-6) ppm.

a-Azidohexadecanoic acid 5

General procedure B and column chromatography (cyclohexane/ethyl acetate 4:1) gave 4 as
colorless solid. Yield: 95 %. Ry 0.32 (cyclohexane/ethyl acetate 2:1). 'H-NMR: (400 MHz,
CDCl;/MeOD 4:1): =3.89(dd, 3/=5.2, 8.4, 1H, H-2), 1.94-1.76 (m, 2H, H-3), 1.54-1.19 (m, 24H,



H-4 to H-15), 0.88 (t, 3/ = 6.9 Hz, 3H, H-16) ppm. 3C-NMR: (100 MHz, MeOD ): 6 = 176.3 (C-1),
61.8 (C-2), 32.1, 31.4, 29.8, 29.8, 29.8, 29.8, 29.7, 29.6, 29.5, 29.5, 29.1, 25.8, 22.8 (13C, C-
alkyl), 14.3 (C-18) ppm. HRMS-ESI (+), m/z: 320.23115 [M+Na*] calcd. for CigH3;N3NaO,*:
320.23085.
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13C-NMR (100 MHz, CDCl;) of w-Azido-C6-ceramide CerCéw
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1H-NMR (400 MHz, CDCl3) of w-Azido-C16-ceramide CerCl6w
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1H-NMR (400 MHz, CDCl;) of w-Azidohexadecanoic acid CerC16a
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13C-NMR (100 MHz, CDCl;) of w-Azidohexadecanoic acid CerCl16a
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1H-NMR (400 MHz, CDCl;) of w-Azidohexadecanoic acid CerC16a
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13C-NMR (100 MHz, CDCl;) of w-Azidohexadecanoic acid CerCl16a

£SP°

2274
122
3%
8G¢E
Z6€
(A%
{44
298
9%9
€89
€0L
69L
608
8€8
€LO
TER
(3474

66"
Le9-
4278
LT
6FG"
696"
tes”
9LG"

999°
ToL
(44
LZ6

990°
821"

¥s
s

9
¥9
¥9
vi
bL

S¢
14
“6¢C
x4
‘62
‘6¢C
4
4
x4
‘6¢
‘6¢
‘6T
Y4
x4
‘62
4
“TE
&w\

8Z1
“gZT >

PET

.:“V

0LT
0LT

TNUATNEATTNE

12

ppm

40

T T T T T T
200 180 160 140 120 100 80

T
220




1H-NMR (400 MHz, CDCl3) of w-Azidohexanoic acid 1
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13C-NMR (100 MHz, CDCl;) of w-Azidohexanoic acid 1
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1H-NMR (400 MHz, CDCl3) of w-Bromohexadecanoic acid 2
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13C-NMR (100 MHz, CDCl;) of w-Bromohexadecanoic acid 2
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1H-NMR (400 MHz, CDCl;) of w-Azidohexadecanoic acid 3
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1H-NMR (400 MHz, CDCl;) of w-Azidohexadecanoic acid 4
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1H-NMR (400 MHz, CDCl;) of w-Azidohexadecanoic acid 5
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Mass Spectrometry

w-Azido-C6-ceramide CerCéw

Mass Spectrum Molecular Formula Report

Ana1y§i3 Info Acquisition Date 05.03.2015 14:17:24
Analysis Name D:\Data\Spektren2015\2015_0258_SE|.d
Method esi_tune_pos_wide.m Operator Administrator
Comment Tim Walter Instrument micrOTOF 88
TW158
4pmol/pl in Methanol
Acquisition Parameter Set Comector Fill 43V
Source Type ESI fon Polarity Positive Set Pulsar Pull 804V
Scan Range nfa Capillary Exit 150.0 V Set Pulsar Push 807V
Scan Begin 50 miz Hexapole RF 2000V Set Reflector 1700 V
Scan End 3000 m/z Skimmer 1 500V Set Flight Tube 8600 V
Hexapole 1 230V Set Detectar TOF 2120V
Fn;;cés‘ F 45134814 +MS, 03min #(17)
&
4 360.32329
2 I — 899,70345
697.65763 1
421.35438 I 1022.77158 1123.79807
300 400 500 800 700 800 900 1100 miz
intens. *MS_0.3min #(17]
10" m:_slaam
8 I
It
I
4 ‘il
I
2 “ | | 462'4
1\ f P\
| JI\ 46335116
480.5 461.0 4615 462.0 462.5 463.0 4635 464.0 464.5 miz
Bruker Daltonics DataAnalysis 3.3 printed: 05.03.2015 14:25:15 Page 10of 2

w-Azido-C16-ceramide CerCl6w

Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date 19.06.2015 08:51:06
Analysis Name M:mi P 1512015_1057_SEl.d .
Method esi_tune_pos_wide.m Operator Administrator
Comment Tim Walter Instrument micrOTOF 88
TW170
6 pMolipL in Acetonitril/ Chloroform 1:1
Acquisition Parameter . Set Cprrector Fill 48V
4 Sourca Type ES| lon Polarity Positive Set Pulsar Pull 804V
Scan Range nia Capillary Exit 1200V Set Pulsar Push 807V
Scan Begin 50 miz 800V Set Reflector 1700 vV
Scan End 3500 miz Skimmer 1 500V Set Flight Tube 8600 V
Hexapole 1 230V Set Detector TOF 2240V
Intens. +MS, 0.3-0.3min #{16-17)
x104 579.51988
4
@ 38717891 1158 za0a1
ol il Al 1183013 _
500 1000 1500 2000 2500 3000 mz
Intens.. 3 +MS, 0.3-0.3min #(16-17)
x10%
54 6§79.51988
4]
3
5 580.52281
1
581.52696
» N\ s8252486
: 576 578 550 2 B 586 588 miz
Bruker Daltonics DataAnalysis 3.3 printed: 19.06.2015 13:56:59 Page 10f2



a-Azido-Cl6-ceramide CerCéa

Bruker Daltonics DataAnalysis 3.3

Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date 18.04.2016 14:00:10
Analysis Name D:\Data\Spektren2016\2016_0845_SE|_2.d
Method esi_tune_pos_wide.m Operator Administrator
Comment Tim Walter Instrument micrOTOF 88
TW191
4pmolfulL in Acetonitril/Chloroform 1:1
Acquisition Parameter Set Corrector Fill 48V
Source Type ESI lon Polarity Positive Set Pulsar Pull 804V
Scan Range nia Capillary Exit 180.0 V Set Pulsar Push 807V
Scan Begin 50 m/z Hexapole RF 600.0V Set Reflector 1700V
Scan End 3000 m/z Skimmer 1 500V Set Flight Tube 8600V
Hexapole 1 230V Set Detector TOF 2200V
Intens. 46134437 +MS, 0.3min #21)
x10%
3 899,70359
2
1
m 685.43725 112379068 1350 47746 1664.03542 2264.12208 289077037
0 'y v T —— —
500 1000 1500 2000 2500 3000 miz
Wmergd +MS, 0.3min #21
X301 899.70359
2.01
1.5 900.70745
1.0
03 901.71082
902.71248
0. e P i
898.0 898.5 900.0 900.5 €01.0 8015 902.0 8025 903.0 903.5 miz
printed: 18.04.2016 14:07:13 Page 10f2
w-Azido-C16-ceramide CerCl6a
Mass Spectrum Molecular Formula Report
Analysis Info Acquisition Date 06.08.2015 11:14:45
Analysis Name D:\Data\Spekiren201512015_1541_SEl.d
Method esi_tune_pos_wide.m Operator Administrator
Comment Tim Walter Instrument micrOTOF 88
TW172
6 pMol/pL in Chioroform/ Acetonitril 1:1
Acquisition Parameter Set Corrector Fill 48V
Source Type ESl ¥ lon Polarity Positive A Set Pulsar Pull 804V
Scan Range nia Capillary Exit 1500V Set Pulsar Push 807V
Scan Begin 50 miz Hexapole RF 180.0 V Set Reflector 1700 V
Scan End 5500 mfz Skimmer 1 500V Set Flight Tube 8600 V
Hexapole 1 230V Set Detector TOF 2150V
intens. S en T +MS, 0.2-0.2min #(G-10
it 561.50880 i
08
06
o I
02 1158 0.3126
sl . ! L 24073768 i : i
' 500 1000 1300 2000 2500 3000 3500 = 4000 4500 5000 miz
Intens. +MS, 0.2-0.2min #($-10)
601.50211
8000
6000-
4000+ 602.50603
20004
599.39195 603.51001
i 600.40401 601 }ESQJ 60211797 L J\ 60?.1?932 605.41065 — 605.5§75U
599 800 601 602 604 605 806 miz
Bruker Daltonics DataAnalysis 3.3 printed: 06.08.2015 12:08:09 Page 10f2



w-Azidohexanoic acid 1

Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date 12.03.2015 16:29:37
Analysis Name D:\Data\Spektren2015\2015_0313_SEl.d
Method esi_tune_pos_wide.m Operator Administrater
Comment Tim Walter Instrument micrOTOF 88
TW157
10pmoltyl in Methanol
Acquisition Parameter Set Corrector Fill 43V
Source Type ESI lon Polarity Positive Set Pulsar Pull 804V
Scan Range nia Capillary Exit 80.0V Set Pulsar Push 807 V
Scan Begin 50 miz. Hexapole RF 700V Set Reflector 1700V
Scan End 3000 m/z ‘Skimmer 1 400V Set Flight Tube 8600 V
Hexapole 1 230V Set Detector TOF 2180V
Intens. 180.07537 +MS, 0.1-0.1min #(6-7
x104:
20
48 358.27257
1.0
0!
2 680.48150 .
0.0 b b . P rr e ,1081.092351150.66858 147562100
’ 200 400 600 800 1000 1200 1400 1600 miz
Intens.{ +MS, 0.7-0.1min #(6-7.
x1 180.07537
2.09
15
1.0
181.06645
0.5
. 180,24653 181.34679, 1 504652 182.07731
179.5 180.0 180.5 181.0 181.5 182.0 1825 1830 miz
Bruker Daltonics DataAnalysis 3.3 printed: 12.03.2015 16:35:41 Page 10f 2
w-Azidohexadecanoic acid 3
Mass Spectrum Molecular Formula Report
Analysis Info Acquisition Date 19.06.2015 08:58:21
Analysis Name M p 15\2015_1056_SElLd
Method esi_tune_pos_wide.m Operator Administrator
Comment Tim Walter Instrument micrOTOF 88
TW169
3 pMol/uL in Acetonitril/ Chloroform 1:1
Acquisition Parameter . Set Corrector Fill 48V "
Source Type ES! lon Polarity it Set Pulsar Pull 804V
Scan Range nfa Capillary Exit 1000V Set Pulsar Push 807 V
‘Scan Begin 50 miz Hexapole RF 800V Set Reflector 1700V
Scan End 3500 miz Skimmer 1 500V Set Flight Tube 8500 V
Hexapole 1 230V Set Detector TOF 2240V
Intens. +MS, 0.2min #(13
x1o 31621244
0.75
g-z 208.24085 32023042
s 201.256020590112 | , | 304.26478308.28158 1 i i 334.17840 344.21921
' 290 300 310 320 330 340 miz
Intens.{ +MS, 0.2min #{13]
298.24985
3000
2000
300.20254
1000 .25862
304.26478
SRR 308.28158
5.20112 : .
s L =z s
292 294 296 298 300 302 304 308 308 310 miz
Bruker Daltonics DataAnalysis 3.3 printed: 19.06.2015 13:52:40 Page 1 0of 2



a-Azidohexanoic acid 4

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date 12/23/2016 1:37:51 PM
Analysis Name D:\Data\Spektren2016\2016_3316_SEI_neg.d
Method tune_neg_lowest.m Operator J.Adelmann
Sample Name 2016_3316_SEI_neg Instrument micrOTOF-Q 1l 8228888.20516
Comment Tim Walter
DH-Cer103S8
5 pmolful in ACN/Chloroform 1:1
Acquisition Parameter
Source Type ESI lon Polarity Negative Set Nebulizer 0.4 Bar
Focus Active Set Funnel 1 RF 50.0 Vpp Set Dry Heater 200 °C
Scan Begin 20 miz Set Funnel 2 RF 100.0 Vpp Set Dry Gas 4.0 Vmin
Scan End 2000 miz Set Hexapole RF 180.0 Vpp Set Divert Valve Waste
Intens.. 2016_3316_SE|_neg.d: -MS, 0.5-0.5min #28-31
x10%]
1.04 156.0771
0.8
0.6
0.4
.24
: 270.1441
= 200 400 600 800 1000 1200 1400 1600 1800 miz
Intens. -MS, 0.5-0.5min #28-30|
x1
1.0 156.0771
0.8
06
0.4
02 )\ 157.0778
o 155.5 1560 156.5 157.0 1575 158.0 1585 1500 miz
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
1560771 1 C6H10N302  156.0779 1238 1 10000 35 even ok
Bruker Compass DataAnalysis 4.2 printed: 12/23/2016 1:58:50 PM by:  J.Adelmann Page 10of 1
a-Azidohexadecanoic acid 5
Mass Spectrum Molecular Formula Report
Analysis Info Acquisition Date 14.07.2015 14:07:29
Analysis Name M:microtofidata\Spekiren2015\2015_1253_SEl.d
Method esi_tune_pos_wide.m QOperator Administrator
Comment Tim Walter Instrument mierCTOF 88
TW171
3 pmol/pl in Acetonitril/ Chloroform 1:1
Acquisition Parameter Set Gorreclor Fill 48Y
Source Type ESI lon Polarity Positive Set Pulsar Pull 804V
Scan Range nia Capillary Exit 80.0V Set Pulsar Push 807V
‘Scan Begin 50 miz Hexapole RF B0.0V Set Reflector 1700V
Scan End 3000 miz Skimmer 1 500V Set Flight Tube 8800 V
5 Hexapole 1 23.0V Set Detector TOF 2150 vV
Intens. +MS, 0.3min #(20)|
xio# 40916228
1.0
650.42448
o | i 985.70917
Ul i il 1921 82352
0.0~ T
500 1000 1500 2000 2500 miz
Intens T 2 +MS, 0.3min #{20;
5000 32023115
o)
4000
3000
2000 316.21218
318.29991 321.23360
wOUL 7210 326.37418
31 12 319.29813 322.04810 323.23484 32441901 325.23754 -
0 A ’ N\ AN .
316 318 322 324 326 miz
Bruker Daltonics DataAnalysis 3.3 printed: 14.07.2015 15:23:26 Page 10of 2
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